Oxidative and nitrative modifications of enkephalins by human neutrophils: effect of nitroenkephalin on leukocyte functional responses.
Neutrophils play a major role in acute inflammation by generating reactive oxygen/nitrogen species. Opioid peptides, including enkephalins, are present at inflammation sites. Neutrophils contribute to protect against inflammatory pain by releasing opioid peptides. In this investigation, the ability of human polymorphonuclear cells to induce oxidative and nitrative modifications of Leu-enkephalin has been investigated in vitro. Activated human neutrophils mediate the oxidation of Leu-enkephalin resulting in the production of dienkephalin. In the presence of nitrite at concentrations observed during inflammatory and infectious process (10-50 μM), nitroenkephalin, a nitrated derivative of Leu-enkephalin, is additionally formed. The yield of nitroenkephalin increases with nitrite concentration and is significantly inhibited by the addition of catalase or 4-aminobenzoic acid hydrazide (ABAH), a specific inhibitor of peroxidases. These results suggest that neutrophils induce nitration of Leu-enkephalin by a mechanism that is dependent on myeloperoxidase activity and hydrogen peroxide. Oxidative/nitrative modifications of Leu-enkephalin have been also evidenced when cells were treated with the NO-donor molecule, DEANO. The nitrated enkephalin has been examined for its effect on leukocyte functional responses. The data reveal that nitroenkephalin at micromolar concentrations inhibits superoxide anion generation and degranulation of azurophilic granules of human polymorphonuclear cells. Moreover, nitroenkephalin inhibits spontaneous apoptosis of neutrophils, as evaluated by measuring caspase-3 activity. Collectively, our data indicate that the nitrated enkephalin attenuates neutrophil activation and promotes the short-term survival of these cells, suggesting a possible role of the nitrocompound in the efficiency and resolution of inflammatory processes.